We construct a model for dilatonic brane worlds with constant curvature on the brane, i.e. a non-zero four-dimensional cosmological constant, given in function of the dilaton coupling and the cosmological constant of the bulk. The aim of this paper is to complete the known dilatonic brane-world solutions.
Recently the idea of brane worlds has received a lot of attention. In the original idea [1, 2] , a three-brane in five-dimensional AdS-space was constructed, where gravity appears localized to the brane as if it were four-dimensional. Different solutions including a dilaton field were given in [3] [4] [5] [6] [7] while on the other hand, generalizations to non-flat brane worlds (without dilaton) appeared in [8] , where a four-dimensional cosmological constant was introduced via constant curvature branes. In [4, 5, 7] it was observed that fluctuations of the brane tension, due to quantum correction of the field theory living on the brane, do not generate a four-dimensional cosmological constant. Via a self-tuning mechanism the fluctuations in the brane tension can be absorbed into shifts of the dilaton, such that the quantum corrections do not curve the brane itself or the extra dimension. Thus, starting with flat brane worlds, no extra curvature is generated 4 . Recent astronomical observations, however, point in the direction of a small positive, but non-zero cosmological constant. It is therefore interesting to look at models of non-flat brane-worlds and see if there is a self-tuning mechanism working in these cases. The aim of this letter is to combine the results of [3]- [7] and [8] , constructing dilatonic brane worlds with a non-zero four-dimensional cosmological constant.
As a starting point let us consider the action of five-dimensional dilatonic gravity coupled to a brane source in the presence of a (five-dimensional) cosmological constant:
where V 0 is the tension of the brane source andḡ mn =ĝ µν δ µ m δ ν n the induced metric on the brane. To solve the equations of motion we propose the following curved brane-world Ansatz:
with q and φ 0 arbitrary constants. The internal brane metricg mn depends only on the internal coordinates x m . Plugging this Ansatz in the equations of motion of the action (1) gives the following set of differential equations:
whereR mn is the Ricci tensor of the internal metricg mn and a dot denotes derivative with respect to y. Analogous as in [8] , the first equation can only be satisfied if the y-dependence in the first equation of (3) vanishes:
withΛ an abritrary constant which we interpret as the four-dimensional cosmological constant in the brane-world. The solution to the equations (3) is given by
where the coordinate y runs from 0 to 12 α √ −Λ and the four-dimensional metric and cosmological constant satisfyR
In the conformal frame, the above solution takes the form
|z| .
The brane tension and dilaton coupling in the source term are given in terms of α and Λ by the jump equations:
We thus see that the brane world are surfaces of positive (dS) or negative (AdS) constant curvature, depending on the dilaton coupling α. It is remarkable that in the limitΛ → 0 (Λ = 0), we do not recover the general "flat" dilatonic RS theory [3, 4, 6] , but a particular case α = ±4. 5 Therefore, in contrast to "flat" dilatonic RS theory, it is no longer possible to make contact with the original RS scenario [1, 2] . Nor is it possible, in the limit α → 0 (φ trivial), to make contact with the solutions of [8] , as can clearly seen in the conformal frame (7) . The solution for Λ = 0 (Λ = 0) was given in [7] .
A straightforward analysis of the perturbations of this metric gives the following profile for the graviton
which is normalizable in the interval [0, 12 α √ −Λ ] and localized around |y| = 0. Note that the dependence on dilaton coupling α is much weaker than in the "flat" dilatonic RS scenario, where we had an exponential dependence on the coupling. Finally, note that, similar to other dilatonic brane world models, the solution (5)-(8) has a naked singularity in y = 12 α √ −Λ (z = ∞). No self-tuning mechanism is possible for the solutions we have constructed, due to the fact that the jump equation (8) does not depend explicitly on φ 0 . In fact, V 0 only depends on the bulk parameters and an arbitrary integration constant (which, without lost of generality, we set equal to 12 α √ −Λ ). Changes of V 0 due to quantum fluctuations could only be absorbed by this integration constant, but this would mean that the positions of the singularities should change, which seems to have no sense.
The solutions we have constructed do not include the α = 0 case, as can be seen from (5) and (8) . With the Ansatz φ = φ(y), the equations of motion for α = 0 read:
(10)
The first of these equations givesφ
where γ is an arbitrary integration constant. Substituting (11) in (10), the last two equations reduce to a single one, given by:
where ǫ = ±1 determines the branch of the square root chosen in the solution. The sign of the argument of the square root in (12) will depend on the values of Λ andΛ. Both Λ andΛ are arbitrary and independent. The solution only makes sense when this argument is positive. Integrating (12) we obtain: a ǫ da ′ γ 2 9 a ′ −6 − Λ 12 a ′ 2 +Λ 3 = y + y 0 .
The l.h.s. of (13) cannot be expressed in terms of any elementary function, so it is hard to see wether a self-tuning mechanism could work. As in [7] , it could be possible to study the bounds on the brane cosmological constant depending on the signs and values of Λ andΛ. We leave this question open for future research.
